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(54) ARRAY TfPE STORAGE DEVICE AND 
INFORMATION PROCEBaiNO SYaTEM 

(57) Abstract 

PROBLEM TO BE SOLVED: To enhance extenaibiRy 
by suppressing lowering of data writs speed In 
mirroring. 

SOLUTION: A disk array controOer 20 converts writB 
data Into en opticei signal by a light emitting 
device 110 after etoring the write data in a cache 
memory and transmits the oi^lcal ^gnal to an 
optical bus 3a Signal light inputted in the optical 
bus 30 ^ broadccBt transmitted by the optical bus 
30 and simultaneous read in disk drivee 40, 41 via 
a light receiving device^ Thus, the lowering of data 
vwite speed in the mirroring le suppressed end the 
extensibility le enhanced 



ItO- 



M80 





mat 




mm 




40- 







ttn 


HIS 



-^41 



COPYRIGHT (C)2001,JPO 



mB^mmffUF) (i^) & H # It ^ ^ (a) (.nmmmmm 

4«»ffi2001 -265539 
(P2001-285539A) 

<5i>inta' mm^ pi f-?3-F*(##) 

G06F 3/06 640 G06F 3/06 540 SB018 

12/16 3 20 12/16 3 2 OL 6B0 6 6 



taemt M3Rn(Dit4 ol c^^ r h) 



<2i>ttii#^ 


t982000-74S07(P2000-74807) 


C71)ffl8U 


000005496 












^m2t^3MWB<2O00.3. 16) 




}fCS^E9itSc=TS17«229 






(72)fBiS!« 


em #ft 








IMi;ilHU»nJ:flSit>#«1i430 ^iJ-> 
















8«S tt 








IMUrm(j|fffJ:«4i#NriN30 ^U~> 














(74)f«aA 


100079(M9 



















(57) [eif|] 



■^0 



tio- 



mm 



mm 



—20 
120 



110- 



«4S 



mm 



110- 



40> 



-120 



-41 



stimmumtn-^m'SLori'-^:^^- urn 
s. 

[0001] 
[0002] 

(0 00 3] 7P-r§ifatiS^©«<d5ifc. raid 

(Redundant Arrays of Indep 
endent Disks) R A I D©:^fiji 

^-f tr>y)Utf'-$ig3^stf^ (RAi DO) > a» 

y^i'itf 5 (RA I Dl) . X \-=j^yi\/*fhfc¥- 



!t$H200 1 -265539 
2 

(RA I Di RA I D4) . ^-iiisJ:W<OT ^ 
^imL<or^:^if¥v^zricf^«ib-cimti (RA 
IDS). ifiS>i>, ite. S^-'JVyiAt^T^^^&ifl 
*^*>^fcRA I Dl+3. RAIDl+4. RAIDl+5 
il,»ofc«fiJ5«>*«. RAID{CB8-r-54«3i:S3«il^-C 
fflilii. "lite RAID Book: A SmmX. SirSTEM TEC 
HOLOGV HWOBOOI^ , The RAID Adtnsory Board, 1997 

[00041 CCr. RA I DlfCO(,>rfflf*K:SiW^ 
rte<. li&©f'^Xi'TL'-/3>hn-7i2^©5' 
^X4' F5-f:/t^»«34ifcRA I Dl«:ttl>T». ± 

2#of'-< xi' :?'K:^iti.t:|5i-7'- 5»©»tii* 
Stf^. *xh)5tt5)©f*-f©8*HlLS*K:S*i/r. 

7"-**5#?aE^s«^». •e©r-5'**x htcig-r. 

f'^Xi»TU-f3>hO-5tt2^5*^Xi'F^ 
Y:/©-:«r«:Ti'-fexu f'-ir^^^tHL.shx hKjg 

-^r© 7* ^ X K 7 -r :?'K:St 1/ r T -b X u d» *a 
*ta-r. C©i9«cor. 7'^Xi'K9.^:/©W#(cj: 

[0005] ft4B, 5 7-y>i'*ff!>7*^Xj'F7-f 
2 #{C|S 3 ^\U±Of V X F 7 t/JC*^ 

b-c5^-';>y*ff^«. f'^xi'F5-r:/©r»5| 
«C2 ^f'-f X F9 :/«:|S|l^«:WSF3&»l6a-r5){c 

[0 00 6] ±ja?Lyt^ri*«:j:-or. f'^xi'F^^-?' 
«. *Xh<p?)©f'-ir©^,^fflL. »tji*S^{c*f 

As-ct^ct*. cnfcj^or. 7*•^x^'T^-f3>^c^- 
■7fc^Ste4Kwr. a»i^»i&©7*^xi'Ti'-f 
3>ha-5r;^xhi©f'-if©^S$. f'^xi'F^ 
-/:/'s©'f-*©S*##*^®0. T^^X^TU-fa 

> h n-^{cpiw*J«*t;yfc«^(ctt. sij©f=^ xi'r 
i©7*-if©^S4ff5J:^K:i.-c. J:0®ilStt4ilf«> 
[0007] 

[|felB*iW»L/J:5it^^] f^-f Xi^Tlz-fa^h 
n— 7if= ^Xi'F7-{:/H©'f-i'iegS«. SCSI 
( small conputer systan interface)/t;^;^i*©l[St-'< 

x«:<fc^rfftonTt>4. SSt/^XTtt, T'-fXi'^u 
^a^Fo-^if'^xi; F5^yiB©««K:*j|,»-c. 



3 

--^Jly^^m ^Of- urn * ji*K(f^O ^H^lyif 

5-f ::^A{C^l/fc7*-f iR-©7'-ir*f»v;^i» F 

<iWtt*ltfil1-§fcj&v 3 ^etiof*^ X 
[0008] Sfc, T^^Xi^rP^a^Ma-^fcaSt 

[0009] ±ifflRJR«»S*)89i-r5:'ta) 

'/siBtg«afca:c;fi!f««mj/;^9^A%ji«-r* c 1 4 

[0010] 

[is«i^&«i9t'rs*:«{>©^i»] ±i8@W4afi)trsfca) 
tattffl^iiatss+isa^oiatti^gi. ir88ti»«ui!ffliiit 

[0 0 1 1 ] ^mcMm$mi^:^'f'm. 
SH!©7'i'-b^)i<-h«:Wbv mini''- affirm t\jx 



C3) «fH2 0 0 1-2 65 53 9 

4 

[0012] mfnmMmRmmm<omismm 

[00131 

[^©^oj^jB] fe(T. :^^wommm:-o\,>x 
20 [0 0 1 4] Ein3:3Ci6?g<D»i<t^iija^g|{cfcw-5r 
i#©ip^xi»Tv^3>Fn-9i2^. -rato^a 

»1&©7*^X5' F7-<:/i-CRA 1 DUm^Vftm^ 

•c**. Eiiic*jv»r . 1 0 »*;^ h . 2 0 tt^ ^ x i» 

TUY3i/Ha-9. 3 0»ifeA;^, 40SC^4 1tt5» 
0 *J J:Off = 4Z{fV^^':/4 0> 41 

^KiSft^s^^iasai 1 o*!j:Kjfmn^ws.mn(c 
^■r*«ia8«i2o««Ar(,»«. 5»^;^i'F9-< 

JO :^4 0. 4 1 tt. ^>-Ff=^xi'igl^SK^ (MO) 
D V D - R AMJQ: v TifimiiSS 

iSai 1 0SCXSi6«!Bl 2 0O^^«. ^^^yc. 3 0© 

Sarji*S^{c^Ur. f'^;^4'TU-/3>Ha-52 

muitU. Mi^l 1 0«cj:03fefi#«:i5J{SL. 
;^3 0'sSttnrs. 

0 [00 1 5] 3tn;^30iu-c». 0- 
12 3 3 5 0-f 5ifa«cP|^3nfc3fe-'<;^*ffl(,»iCi3&5 

C©3K^<;^tti/- f-t^©36esi««f*ffli», A 

;^ § tlftii^^i^JJmm1tm!lSl.^m^'3xm 

[0018] 3fe-'t;!^3 OK:A*snfc<t#*», :/a- 

K+ + ^ FeSJ^hSfcii), •f^Xi? F5-t':?'4 0. 4 
1 «PIl^«cm#>fe*Sl!*iit?Ci*Jr**. f'^ F 

7 7-4 0 . 4 1 -ctt. )^^i$n^c«-^*si6«a 1 

1 2 0{CJ:»)««®#K|Q{|1,. f^-fOtftiiftitf 



5 

'i. 

[0017] H2». *IIJ©^ffi{c*$ttS7'-a'«tji 

*7 u-f 3> h 2 0 * 1 Eiaan-r-s^e 

[0 0 18] -:^r. *;^n o^a^OT^-aKiD^^tti/ 
+ » y ii36J?¥«£-r ^»^B, 

h 1 OKjET. +r sJ^ay^yjCfl^f'- 
52 0B2i&C!)f'^Xi»K7-/:r40. 41<!>-35r. W 

'<:?'4 0©7'-*«. ^Siai lOtcJcOifcli^lE 
asn. 36-'<X3 0«/M.-C7*^:^i'ri'-<3>ha- 
5 2 0©S54^gl 2 0^ieSI3h. S5!6$S12 0 

O-52 0B, C©7'-^r**;^M0«cSTii«> 
[00 1 9] a3it/-C. HlK^t^fcTU-^M^tti? 

a«c*ft/r. iffcJC'f YXi'ru-fa>hn-52 IS 
c;?'^;^^' K^-/:/4 2&iijraL'. 3>na-^©i^# 

92 1. 5*^;^^ K^'<r^4 2 4«^b. 
f'^ Xi'Tb'/a^ h Ci-7 2 0 if*^Xi'TU-^3> 
hn— 72 lWA:l:f«:^ft:«:^<;^-Jr-:/;i,5 0-C^t 
t*-5. 2#<D5'^;^i'ru-/3>ho-^ra. Tftto 

;^i'TU'^3>hia-7©— :^rB, ihxhA>6jili?WK: 

i!temb«»tti.©»5»i&snfc©*«ttr. s^-r 

^X27K9^yB. 3fe«#*5Hl-r*i. IS!^©8llfP* 

*x Ki7^^xi'TU'f3> ho-5©-7?*i:T^I9 

[0020] fiS»!©7'^Xr5'TU'/3>Fa-5 
^ ♦ y a 5 ^ V- IJ > y ^ ^ ^ 7 1^ ^ 3 > |, P _ ^ 



«Fil2 00 1-265539 
6 

i7=j>f.n— 7©ltsfi^fgb&i^4*s. ■r^xi'avh 

s n 5^(cB c ©j^fis t> +»ws5r * 5. 
[002 1] c©J:5«:. t/a-F+tXFSite^ 

«iarS'iJS*a:<. iai«:5^X9'A©ffi«i&iSjfi6ii5c 

[0022] ft**. ;*^^«:*j(,>r«. ife'tx 3 0 
bhx. j/-htt©*eiiift*m». AAsnfcfi^ 

cnK:|!S5£StlSfc©-CBft<. *ft#41-o 

©ri'-fexip- F*»6afeff i/rMEtt©ri'-bx«j<'-F{c 
e^s-c»5:/n-F+i'X Fe^3Kesii«{rc*n« 

J:<. 3 6«:c©e^lSlf*f3WStS«Si3>Ha-7@I 
*3fe<i^©j9G€fl6jejMpJt6ftjli»-C*n«. J:«)S/X?^ 

A©isBs^fc<i:Sf;sea4**isi±^4. 1m!^m<o\^ 

*Km«3feXir-*:/7-?'. 3t^S> 

[0023] ^jl^l 1 OSC^^jl^l 20 

*J. 7*^X^'TP-f3>Fo-520. 7'-{Xi'F7^ 
::'40. 4 i CHarBf'.f Xi'Tlx-/3>Fn-9 2 
0. 2 1, f'^X*F^-fr40. 41. 42)«:Stt 

•c*5*J. 3fcAX3 0K:^^l^ai 1 osc;s*S@i 

20*|9!ltr. f'-^X5'7l'-/3>FP-520. 
Xi'F^-/:/4 0. 4 1 (BI3rttf'^Xi'TUrfa> 
F 0-^20, 21. f'^X4'F-5'f:?'4 0. 4 1. 4 

2) i©sti-r>3f-7i;-x^mfi^<t#ii/rt«t> 

ftl>. -Tftto^. ^^WKfcWS^e/^Xitt. 
:/p- F+f X F€«*ff ^«i8*#r4*>©-C*-, 

r. ^■©Si^-^>5f-7x-XB3fefi#-C«). mM<t# 

Td»-bX#-^> FK«:&l63l^igSCXSjl^a=&Kl^fc 

Jf^fcB. T^yXi'rL'-ra^Fa-^SC^T'^Xi'F 
3lc-'^'Xtt:m«fl<JCCg|l^3tlSC<^:{C)i■S. 

[0024] ft*j. sj^x F . afe^-^'x. ^^a*si>w 

bT^RSUTfcJ:!,^. C©ilf3>FP-^i*XFi 

«fi««ifi5^4 J: ^>«fi5rr ©3ijsa©ii-cwi'J 

Mffi#*^fe^^ftt5S^>&iat^^c<b*>-c^i. c© 
Ji^. 7fcS^gB€:|glb-rS)t4£)©SiiB*X mtf^ 
63>Fo-^«^l^r^-rsj:^«:LrfcMc»t. 

(0025104 B*»W©i( 2 or)||]^fi§{cteC:f S 7 
U'fa!iBtti?S©:^o-^e;0T*O. 2^. ^ftfcfett 
«#©-f ^xi»7U-^3>Fa-^i8#. tftte^a 
»e©f'-*Xi' F^-f:/rRA I Dl + 4i&«l/jJil//t» . 



7 

04«:*ji>r. iott*;;^h, 20. 2nt 

*»?>flte)EStlS. 7«-/Xi^F^^P'4 0. 41. 4 2. 
^^U^-tXf Vv-{-:f4 3, 44. 454-en-eh— 
•OOT'Or.tJ'^fflLib-CRAI D4*«lSUr*iO. f= 
■f^i'F'9-/5'4 0. 41. 43. 44»f«-*tttt 

ffl. ^^;^i'K7-f:/42. 4 5t*y<';f^^*aw«r* 

t0 02 8] 0*>6<0»tji*S««C«l/-C. 

TUY3>ha-72 0. 2 I'viH^Ftce^Stl'S. 

f ^XJ^rp-<3>ha-7 2 0. 2 1». ir'Sr^tii 2( 

=i>f-a-72 1». *X H 0*>6lBai3tlte7=-ir 

t>v l2RvSf)K:J:r. Xh7-/t>y*J:C)f/<y7^^ 

3fe/<X3 I'sSJtars. ^fe/-{x3 liOiSlffiStlfcf'- 
f^iOf/^yf-^f*-*!*. 5 9-y>4r;feff52"0© 

D2. -'^y^yf'-^fPi^Si. f*^xi'ru-^a> 30 

hn-92if*. *rf-4^Di*aifflu f-mm 

1. 4 4's<!:#^jit?. «^{C. /^yy^^T'-afP^i^ 
iUl/. ''^•yf•^t^KWlS:5»^X^'^•9-<:/4 2. 4 5's4 
frSfiit?. C©J:'5{cS^:/p-»i?F«j-5»^Xi' K^-/:/'s 
©^-if*#ii*BI^^-Cffton**J. ^-7»-ir© 
2i&©^^Xd» F9-^:/'s©»tii*J4SII#fcfffen5 
5 9-y>y(CJ:4#*ii*iSlt©fiT«*Cfit 
I*. 4C 

tO0 27}-36r. *XH 0j9»6©7'-if©S*ttL, 
S*{CStL.T«. f=^Xi'TP-^3>hn-^2 0, 2 

ru-/3>hn-720(*. aoof'^xi' K^^-y® 
41.42 ^c*tl/r©^*tt|os«4^^yii*®#4^6 



5) 1MI200 1 -265639 

8 

^Xi'F7-/5'40. 41*>6«*mL»«f«-ji** 

/^xsi-s^sfflir^. i8»ajLs^f'-if*jf'-iSJi&jfl 
ffi7'^xi'Fv-f:^4 0. 4 uc*te*i-5r??ai.ru 

'&i^^-ci6/<x3 1'sisitfi-rs. 

Xi»F7-/:/40. 4 i©c>'rn*{cw#*i^ort> 

S»^«Ctt. Pi«F©S:l>f*-ar»ilil|ffi7=^x^'F9./y 
i y t^ffi?* ^ X F 5 ^ >''4 2 *> 6 ^f»- irijO: 

0 cx/'s y f -f 7*- if 4^6/<x 3 1 'saiffliT'S. X i' F 

5-^7'42. 4 1. 4 2*>6iiSfflSnfcf'-ir*jj:o:A 

yf-^^'-^ttiK/ixa i«:j:or. 2#©^^xi»r 

U-f=i>f.a-52 0. 2 I'si^^tcgSJSn^. 2 
#©7'-f Xi'rix-/a>ha-72 0. 2 1-Ctt. 
f«««?^Xi'F9^>»'4 0. 4 1 fc|8|«3S*»aLr 
t.>i&i.»»^K«. 5'-*4S<f©:^=i.9i'a^*y{ctt 

iWl/. C>m*>©7'-df»illW7'^Xi'F-5-<7'{C^# 

-if*ife5Sl/-c. ^'<»©+f -yj/a^^yjcfiBiiiU — 
) *©7*^Xi^rWYa>FB-9)9>6*XM0'sif' 

CO 02 8 J 7i:msmiCn<l,1t^'il3:^ ^ T.i/Ti'A 

y ©5'-*4*i/ < ■T'Sc <b + » t/a 3 9- y 

Jr^L/feJc^tC. *XH0i2#©f* 
^Xi»TU-fa>Fp-$20. 2 l*J3l£''-{X3 0r» 
«3tiri,>SA:4f>. *XH 0*>6©#»ii*5*-if« 
l§I^{C2^©7'^XJ?rU-^a>Fn-«72 0. 2 1'«v 
tm^^tii, 7'-<Xi'F^-^:/*>6^;&fflt9' 
-ii**. 7'-fXi/7U-/3>hia-v<!:f*^Xi' F^Y 
5'*»J6/<X3lT?^3nr(r>5?fc«>. 2#©f«^X^ 

ri-fa>hp-52o. 2 i-siieissns. aeo 
t:. i(ri$Lfcj:5{c. f'-rxi'ru-/3>Fa-72 0 
xi'ru-favFn-? 2 m^w^r^j^zi 

a:W!ar<rfe+ + 2»>>a5 7-y>i^*ir*5. 

*XH Oi?'-rXi'ru-<3>Ha-^2 0. 21IBI 
«3fe/<x3 0{cJ:-prj^-r4Ci(cj:-,r. r-<xi; 
ru^3>ho-5©i9Ktc5^tr. ffittef'^xi'r 
u-f 3> F D-9ra*/-{X4^-:/ii't7i6|«-r5iS5®36i«: 

[0029] *|SWtt, UiJWRA I D:^rS5«C*>«>to6 

C0030) RAI DOi/Xf^A{cj|fflr-SJt^{C«. 

*£»tt*w^*ci«i^{c. smiB*i*ffli,»yttie3iw)x 

R A I D 0 s^x-?^A«:*j(,j-c». s#^raiJ©f'^ x 
i'K^'fyfc?-if©»tii*. K*WL4fTto1i-5© 
■Cv f-if<B8aa», a^Fa-^i/cos^/ha- 
^t^^zpf'7^ :/|ffl©^ <x > 5* ^ X i/o©lir )5c 



(6) 



(0 03 1 ] RAl D4*&C>»5'>Xf'A{CMl/r 
»*m>rRA I D4/'5S^;^5^A*«J!gTSlS^{C 

[0 0 32] RA I D4/5->X7^A-Clft?»©7' 

#36»62S'Niti8-ri»&©^-c*-9-cfc, mmif' 

S!iJS)0J*-7fc*s. *l6?l!«cJ:n«. »«»fiS-r5£>S!i>» 

!&<. 3>hO-^©Jiia(C*fl/-Cfci'X^A©a3Stt 30 

[ 0 0 3 3 ] iite, i:j&<r>WSimx\tJS,f ^ X i;:/a 
V i'tcSfrSa^ h a-5*'6©Ti'-(rXK^Ut?ff 
t>n-5*«. ifc/<X©7'-*IS^2SB7=^X4'><D<?i' 
©f'-flBliaS. 3>hn-7i/D©<Saiilft<cth'< * 



4$ii2 0 0 1-26553 9 
10 

*r, -h»#(,>?ctf>. fit3t5©siSi^ixt?M?iJ«:^i//i:« 
^tp^©7'-3'lsaaiS*^sci**r*-5. 

»©^j&-57'^ xi»:?'P9 i'KJti/trK^tcTi'-fex-r 

[00343 

5 ^ - > e'Jc^sW 5 f'- f »»ii*aS©fiT4«iS(l 
[aiii©iaw%iiiii9] 

[H 1 ] ■^^<m^smmm^t7\^'^mi^m^ 

[02 ] ^ 1 ©SI)iJgai{C*JW*TU-fSfBt^g©. 
4. 

[03] mwmmmmm^tr u -(mutm 
[194] mommtSi^mTi^Asmfsmsfo-^u 

[05] fil63}5©ri'-<SIBt®Bg©. 7=-*«tii*l« 

10 -jj^xh 

20. 2 1- ••^^X^TU'f3>hP-^ 
3 0, 3 \ "'%J^7, 

40. 41. 42. 43. 44. 45"f*^Xi' 
5 0-/tX-5r-y;l/ 

ioO"-3fce^K 

1 1 0-«5^g 
12 0-S3ia5S 



[011 



[02] 



[05] 



110- 













UK 


Hft 


•^1 



Aft 






O 



40 







UK 


tta 



--41 



41 



42 



00 


D1 


M 


Dl 


DO 


Dl 









SOfilrfX 



M 1 DO 


Dl 




1 ■ 

00 


01 








Of 















(7) 



ififllZOO 1-265539 



[B31 



[134] 









Its 




m 


aft 




M 











T , 1 r jig) r 1 I f) 



40 



p.0 

-120 





ft* 




HA 


M 


HI 


UK 




IM 





3P 



40- r<f9(M9>r^ 



41- 



42- 





HA 
















mm 




m 


M 










m% 












Its 


mm 




an 


mm 





'21 



-31 



1 « 



































'-44 



l"|ij^ji|«siH±ii54i#Hr«43o i^!;-> 



«i3Suii!iaffi±a5«#Rr«43o 

Fif-A(##) 5B01B OW)4 Wm WOA 
5B065 BAOl CAIS CA30 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR STOES 
FADED TEXT OR DRAWING 

si BLURRED OR ILLEGIBLE TEXT dR DELAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

Cf LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



1 HIS PAGE BLANK (uspto) 



